abstract. The issues of techniques and technology are frequently discussed in economic literature. A variety of professional terminology, language phrases and sometimes neologisms functioning in practice and professional literature of the subject indicate the importance of techniques and technology for the banking activities. One of the aspects of techniques and technology are information technology (IT) systems supporting human resource (HR) management and operation information technology systems. The purpose of this article is to present, analyze and evaluate the impact of information technology systems on the level and structure of employment in the Polish banks. The author's intention is to support the thesis that application of information technology systems in the Polish banking systems has caused a significant change in the level and structure of employment. In the analysis, the usage of the IT systems supporting human resource management has been depicted in order to finally be able to evaluate the impact of the IT systems on the level and structure of employment in banks. 
introduction
The issues of techniques and technology 1 are frequently discussed in economic literature. Attention is often drawn to the strength and even non-reversibility of changes which take place in this field. As exemplified by T. Białobłocki, J. Moroz "Rushing ma-1 It is assumed that technology is "a part of human activity which purpose is to use knowledge (science), to produce things, create phenomena which do not exist in nature and transform nature; major factor of civilization development and, together with science, significant part of human culture. T. is called also a way and fluency of doing certain things in particular field, e.g. playing a musical instrument, t. in football, t. in mental work" Technology is "a part of technique dealing with preparation and application of production and processing procedures which are most convenient in given conditions; e.g. t. chem. biolog. (biotechnology), mechanical technology (changes of materials' shape and look caused by mechanical actions e.g. welding, casting); depending on the final products: t. paper, gum, machine construction" [http://encyklopedia.pwn.pl, as of 12.1.2011]; from now on the author will treat techniques and technology as one employment determinant. chine of technological progress cannot be stopped…" (Białobłocki & Moroz, 2006) . J. D. Sachs is of the opinion that "…we live in the network age..." (Sachs, 2008) . A lot has been written about "technological revolution" (Parysek, 2008) . Similar opinions may be found both among economists, sociologists, political scientists as well as among other representatives of the scientific circles and economic practitioners.
A variety of professional terminology, language phrases and sometimes neologisms functioning in practice and professional literature of the subject indicate the importance of techniques and technology for the banking activities. Economic processes and also technical and technological progress have reached such a pace that in practice almost nobody is now able to be well informed about techniques and technology sensu largo. One of the aspects of techniques and technology are information technology (IT) systems supporting human resource (HR) management and operation information technology systems. The purpose of this article is to present, analyze and evaluate the impact of information technology systems on the level and structure of employment in the Polish banks.
The main sources used in the article are as follows:
• professional literature, • reports, strategy papers, prospectuses and other documents published by banks and supporting institutions, • results of a survey conducted among banks' staff employed in the Wielkopolska region, • results of direct interviews with nine (not randomly selected) human resource staff members and members of the management boards of two banks operating in the Wielkopolska region.
Questionnaires and interviews were conducted in 2 2 The questionnaire-based survey was conducted because of the lack of any statistical data other than aggregated data for the whole financial sector. Official correspondence, e-mails and phone calls with the Central Statistical Office (GuS), Polish financial Supervision Authority (KNf), National Bank of Poland (NBP) and Polish Bank Association (ZBP) show that the institutions do not gather detailed data on employment in the sector. Pilot research was conducted in the last quarter of 2009. first, 93 students of the Poznań university of Economics were asked to fill in the questionnaire. Their comments and suggestions concerning construction of the questionnaire were taken into account and the improved questionnaire was distributed among 37 bank employees (both in the region of Wielkopolska, Lubuskie, Dolnośląskie, Pomorskie and Łódzkie). Guidelines received from the employees were again used to improve the questionnaires. The minimum sample size was taken from the equation n = ualfa^2/(4*d^2), for: estimation error d = 0,05; 1-alfa = 0,9; ualfa = 1,64. [Szuman 2008, p57-59] . The minimum sample size was 269. During the research a snowball technique was used. Answers were received from 342 bank employees (out of which 17 were rejected due to their low reliability and credibility). finally, 266 questionnaires were collected from non-management employees and 59 from managers. It should be emphasized that the banks which employees took part in the survey account for over 90% of the total banking sector assets in Poland and employ over 74% of all banking sector employees in the country. Due to its superior position over the rest of the banks, the NBP was not covered by the survey. The questionnaire encompasses the period of 1996-2008 although employees also referred to the changes that took place after 2008. Opinions provided by the surveyed later were analyzed and divided into 32 categories: employees of commercial/cooperative/foreign banks; employees of big banks (according to a classification created by the Polish financial Supervision Authority, assets of these banks are above PLN 50 mio. [Raport o sytuacji banków w 2009 roku, p23]): PKO, Pekao, BRE, ING Bank Śląski, BZ WBK, BGK; "McBanks" employees; women/men; employees working in a bank under 1 year, 1-3years/4-6years/7-17 years/above 12 years; employees of banks which were or were not merged, employees of banks where equity belongs or not to foreign investor; employees of banks that were privatized/ employees of banks which from the beginning were in private hands and thus could not be privatized/ bank which were not fully privatized and remain (at least 50%) state owned; employees of headquarters/regional branches/small branches with up to 6 employees/medium-size branch with 7-20 employees/ big branches with over 20 employees/ franchise units; employees working in Poznań/outside Poznań; managers of the lower/medium/high level.
2009 and 2010. Two types of anonymous questionnaires were used depending on the position the surveyed occupied in the company, i.e. managerial or non managerial one, the surveyed were asked to fill in an adequate, anonymous questionnaire. The author's intention is to support the thesis that application of information technology systems in the Polish banking systems has caused a significant change in the level and structure of employment. In the analysis, the usage of the IT systems supporting human resource management has been depicted in order to finally be able to evaluate the impact of the IT systems on the level and structure of employment in banks. The author aimed to confirm the thesis that the use of the IT systems in the Polish banking sector caused changes in the level and structure of employment. The use of supporting staff management systems and operation technology systems is presented to be subsequently able to assess the impact of the IT systems on the level and structure of employment in banks.
information technology Systems Supporting Staff Management and operation information technology Systems in Theory
One of the technological solutions directly relating to the employment sphere are information technology systems supporting human resource management. They encompass primarily HR databases and more advanced programs of staff management. The aforementioned programs may be applied to each step of the contact with employees starting with recruitment, selection, through employment, evaluation, courses and vocational training (Staniewski 2008) of employees and finally finishing the employment span.
As far as recruitment and selection are concerned, the programs supporting staff management collect and classify information on employees. Due to its use, the recruitment process may be completed much easier and faster since they facilitate selection of applicants fulfilling certain criteria (e.g. education) among hundreds and sometimes thousands of applications which stockpiled over a longer period. Banks' human resources databases usually are centrally located in the organizational structure that effectively streamlines organisational procedures in banks and makes it easier to share information with bank branches and divisions (e.g. when a bank has regional HR centers), and makes it possible for the organisation's headquar-ters to manage bank's HR department. Today's tendency to introduce new techniques, increased informatization and networking (Zacher 2007 ) extensive application of information technologies in banking processes, or at least their selected elements seems to be a necessary condition for HR services to be managed by a headquater.
undoubtedly, operation information technology systems influence the level and employment structure in the banking sector. Often introduction of such systems in banks was expected to make information management more centralized. New the IT solutions favored transferring non-sales units to bank central offices or regional branches. More and more widespread application of the IT tools in the Polish banks brought about reduction in back office force and an increase in the level of front office workers (Czapelska 2004) . Growing centralisation turned other units into sales centres (Harasim 2005) . And now people working in the sales units are able to contact credit centres which have been taking decisions via the IT systems.
The situation results in increasing work specialization due to which employees become specialists in relatively narrow fields, what in turn creates the necessity of creating teams of specialists in various fields who together are capable of running wider projects. On the other hand, it should be noticed that techniques affect perception, thinking, aims and methods of project execution. Technology imposes new work relations and hampers creation of long lasting personal relations at work. Thus, work is losing its "collective identity" (Zacher 2007 ). Specialized workers concentrate on their narrow part of executed work and often co-operate with information network rather than a concrete colleague.
As P. Mudie and A. Cottam point out, informatization and centralization which causes unification of procedures usually go along with a decrease of employee activity (Bąkowska & Balcerzyk 2008) . Informatization causes the increase of control over employee. Sometimes the moment a worker logs into the IT system is seen as a proof of starting work; more frequently gets under the rules that apply to physical work (Jemielniak 2008) .
information technology Systems Supporting Staff Management and operation information technology Systems in Practice
Data shows that a number of banks in Poland decided to implement the IT-based HR systems. The bank Zachodni Wielkopolski Bank Kredytowy (BZ WBK) which decided to implement one of the most popular systems of the kind -SAP HR -has been using the system to manage the bank's training information service ( The majority of the surveyed non-management employees (61.65%) have concluded that their bank is not verifying the times they log into the IT systems and is not using the data as a tool of control (Table 2) . At the same time, almost 1/3 of the employees (32.71%) were of different opinion. Such supervision was more popular in commercial banks than in co-operative banks and particularly common in big banks, foreign banks and privatized ones. So it may lead to the conclusion that the bigger the bank, the more popular the corporate tools. Big banks tend to use more "mass tools" in their HR policy. Additionally, it turns out that application of such innovative solutions has a lot to do with the origin of foreign strategic capital involved in the bank. foreign capital tends to attract implementation of this type of know how.
impact of the information technology Systems on the level and employment Structure in the Polish banking Sector
Employees who concluded that new IT system was implemented in their banks when surveyed assessed that the system caused primarily changes in the organizational structure (35.29% of answers). They also were of the opinion that it did not cause bigger changes in the level of employment and definitely did not contribute to its increase (figure 1). Banks tend to see the situation in a slightly different way and from their official reports one can see that the implementation of new IT system entails restructurization. This was the case of the bank WBK, where as a result of automatization of processes in regional branches and centralization of back office activities the demand for employee branches decreased. In order to diminish the outflow of specialist caused by the changes in work organisation, internal recruitment processes were conducted to fill vacancies within the company. All in all, distribution of bank services through electronic channels brought about a decline in demand for workers in the sector. The decline varied across the field of activities undertaken by the banks. J Czapelski claims that despite the decline, the number of workers who operate the IT systems has been on the increase (Czapelska 2004) . However, bank employees who took part in the survey do not tend to confirm the tendency (47.46%). Only 30.51% of the managerial staff thinks that the number of the IT workers rises (figure 2).
One should not forget that the tendency could have been seen only in the selected areas and thus could have not been felt by all workers, e.g. as much as 52.94% of managerial staff working outside Poznań did see the trend. The trend definitely was not noticed in cooperative banks where as much as 57.14% of the surveyed did not feel the change. The lack of such signs could testify the bank's IT underdevelopment. undoubtedly HR specialist tended to pay attention to employment levels among the peole operating the IT systems. In this field one could also see the trend for centralisation. Thus the number of the IT specialists hired by regional branches was falling as opposed to the number of people collected in regional or central specialised IT centres. HR specialists pointed out that a number of commercial banks and institutions which give credits established special help descs, i.e. units which help workers whenever they signal problems with software or hardware. 
conclusions
The issues of techniques and technology are frequently discussed in economic literature. One of the aspects of techniques and technology are information technology (IT) systems supporting human resource (HR) management and operation information technology systems. Information technology systems supporting human resource management made centralization of HR possible. Similar to other technical and technological determinants and their introduction forced employees to constant learning.
This process was completed with the centralization of other bank functions which was progressing because of the introduction of the IT systems. Only 13.56% of managerial staff recognised that in 1996-2008 new IT system was not implemented in their bank. Reduction of back office which resulted from the centralisaton increased specialization in the banks. They started to establish centers specializing in narrow functions, e.g. accounting. Some banks created Shared Services Centers. The fact that due to the changes work efficiency in the centres increased may be regarded as the most important achievement of the IT systems. unfortunately, it resulted in dismissal of employees. Some of them were leaving banks and taking jobs in companies which were providing outsourcing services to the very same banks.
Significant majority of banks in Poland implements new IT systems. On the one hand, the systems are a prerequisite to conduct efficient, centralised banking operations; on the other hand, they often cause significant changes in the area of organization of activities and employment in the banks. SAP and ISBC-type systems enjoyed big popularity among the banks. However, perception of increasing informatization was viewed differently by different groups. While bank management boards perceived IT systems as a factor which increaseed effectiveness and helped cut cost, normal workers tended to pay more attention to the systems' negative influence. undoubtedly, informatization changed employment structure in banks as it strongly centralized bank activities.
